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ABSTRACT 
 
One of the plants which contain the alkaloid is jembirit (Tabernaemontana 
sphaerocarpa BL.). Sap and leaves from this plants have been used to treat skin 
diseases and sprain. Alkaloid from jembirit plants showed potent cytotoxicity against 
various human cancer cell. The goal of this research is to find out the influence of the 
extraction method against the level of total alkaloid jembirit leaves. Jembirit leaves 
were extracted by maceration method and extraction with Soxhlet apparatus used  
ethanol 70 % as a solvent. Standardization of extracts conducted by test of ash content, 
test of moisture content, and extract yield. Qualitative analysis conducted by alkaloid 
test. Determination of total alkaloid was analyzed with visible spectrophotometry 
method using Bromocresol green as complexing agent. The results showed that jembirit 
leaves contained alkaloid compounds. The determination resulted the levels of total 
alkaloid of maceration was 0.727% ± 0.0032, meanwhile total alkaloid extraction with 
Soxhlet apparatus was 0.666% ± 0.0022. The stastitical analysis showed significance 
differences of total alkaloid levels between maceration method and extraction with 
Soxhlet apparatus viewed from siginificancy value (0.001<0.005). 
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INTRODUCTION 
Jembirit (Tabernaemontana sphaerocarpa BL.) is the plants that contained 
alkaloid. 
To research against a stem plants jembirit have been found two 
compounds alkaloid bisindol namely biscarpamontamine A and B. Compound 
biscarpamontamine B effective as cytotoxic cancer cells in humans (Zaima et al , 
2009). It is therefore necessary to optimize extraction process leaves and stems 
plant jembirit (Anonym, 2001).  
Technique to get extract leaves and stems jembirit, can be done by several 
methods, of them are maceration and extraction with a soxhlet. Maceration is the 
process of extraction by means of soaking the in water or organic solvents until 
percolate to soften the arrangement of cells, so that substance is contained in it 
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will be dissolved (Ansel, 2005). Extraction with a soxhlet is by means of heat that 
is generally used a soxhlet, so there the process of extracting sustainable by the 
number of a solvent is relatively constant with the cooling turning . 
As many alkaloid benefits for human life, but research on influence 
extraction method of the total alkaloid contained in the jembirit leaves is 
necessary. The use of jembirit plants optimally and directed at the best extraction 
method used in medicine . 
 
METHODE 
Sample used in this research was jembirit leaves obtained from in 
Samigaluh, district Kulonprogo on 20 january 2014. The leaves used is a dark 
green leaves with 9-15 cm length and breadth 7-12 cm. A chemical used are 
ethanol 70 % v/v, bromocresol green, sodium hydroxide p.a, phosphate of sodium 
p.a, chloroform p.a, citric acid p.a, aquades, reserpin tablet . 
Equipment used in this research is the balance of analytic, cuvette, rotary 
evaporators (shimadzu), waterbath, pipet volume, propippete, pippete measuring 
instrument, a funnel buchner, an oven, instrument soxhlet, a separating funnel , 
and the spectrophotometer uv-visible (Shimadzu) type 1700 . 
 
1. Determination of Jembirit (Tabernaemontana  sphaerocarpa.BL) leaves 
Determination conducted in Biological Laboratories of the Faculty of 
Mathematics and Natural Sciences of Ahmad Dahlan University Yogyakarta. 
2. Processing Sample  
Sample processing jembirit leaves that has been collected then dried with an 
oven at 60
0
C, until easily crushed. Then the dried leaves of powdered to obtain the 
powder. Powder tested with a halogen moisture analyzer. After tested levels of the 
water, the powder sifted use sieving until obtained the powder size 50/60 mesh . 
3. Preparation of Plant Extract 
a. Maceration 
200 g jembirit leaves macerated with ethanol 70 % v/v. Maceration carried out 
for 24 hours by stirring for three hours. Maserat filtered with a Buchner use some 
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vacuum, then evaporated in at 60
0
C. A residue evaporated in waterbath at 
temperature 50
0
C until obtained viscous extract. 
b. Extraction with Soxhlet 
65 gram jembirit leaves powder with size mesh 50/60 extracted with a soxhlet 
use ethanol 70 % v/v, the extract evaporated in waterbath at temperature 50
0
C 
until obtained viscous extract. 
4. Qualitative analysis alkaloid  
Extract dissolved in 3 ml ethanol 70 % v / v with 5,0 ml HCl 2 M and 0.5 g 
NaCl . Then filtrat filtered and added 3 drops HCl 2 M divided into 4 tube. Filtrat 
A as their forms , filtrat B added reagents meyer , filtrate C with H2SO4 dilute and 
filtrate D plus reagents Dragendorf (Sumardjo, Damin, 2008). 
A total alkaloid  
To research analysis was conducted alkaloid to levels total with the 
spektrofotometri methods. As for stage analysis total alkaloid with the 
spektrofotometri methods is as follows: 
a. Solution Test Preparation 
1 ) Bromocresol green solution (BCG) 
 Bromocresol green (1x10
-4
) Solution made by heating 69,8 mg 
bromochresol green with 3.0 ml NaOH 2N and 5.0 ml aquades up completely 
soluble. Then diluted until 1000,0 ml with aquades 
2) Phosphate-citric buffer pH 2.2 
For solution sodium phosphate 2M (71.6 g Na2HPO4 in 1000,0 ml 
aquades) then adjust pH 2.2 with a solution of citric acid 0.2M (42.02 g citric acid 
in 1000.0 ml aquades) 
     3) Standard solutions of reserpin  
Standard solutions of reserpin have weigh equivalent 25 µg/ml reserpin in 
10.0 ml acetic acid glacial, and add until 100.0 ml aquades. 
 
b. The determination of operating time  
Standard solutions of reserpin by concentration of the 25 ug / ml with 5.0 ml 
phosphate buffer pH 2,2 and 5.0 ml BCG solution , then extracted by 5.0 ml 
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chloroform (2 times) and extracted phase chloroform. The extraction was 
collected in squash measures 10.0 ml, then add by chloroform to sign. Then 
examined time absorption a stable at wavelengths 420.8 nm. The data presented in 
the curve of relationship between absorbance to time . 
 
c. The determination of maximum Wavelenghth  
Standard solutions of reserpin with low 25 µg/ml included in a separating 
funnel coupled with 5 ml phosphate buffer pH 2.2 and 5.0 ml BCG solution, then 
extracted by 5.0 ml chloroform (2 times) and extracted phase chloroform. The 
extraction brought in squash 10.0 ml measures, then add with chloroform to sign. 
Checked absorbansinya at wavelengths 350-700 nm using the operating time has 
received. The data used to make a curve the relationship between absorbansi and 
wavelength. 
d. The Determination of Standart Curve 
Standard solutions of reserpin by concentration of the 25 µg/ml taken 4,0; 
5.0; at 6; 7,0; 8.0; 9; 10.0 ml then put in a funnel break coupled with 5.0 ml dapar 
phosphate ph 2.2 and 5.0 ml solution bcg, then extracted by 5.0 ml chloroform (2 
times) and extracted phase chloroform. The extraction was collected in squash 
measures 10.0 ml, then add by chloroform to sign. Then examined absorbansinya 
at wavelengths maximum. 
e. Sample Preparation 
Preparasi samples from 50,0 mg extract ethanol leaves jembirit dissolved 
in 3 ml HCl 2 N. Then 1.0 ml filtrat extracted use 5.0 ml chloroform ( 3 times). 
After extracted, pH solution neutralized use 0.1 N NaOH. Then added 5.0 ml 
dapar phosphate pH 2.2 and 5.0 ml solution BCG. A mixture of the extracted back 
with 5.0 ml chloroform (2 times). Phase chloroform was collected in squash 
measures 10.0 ml, then in addition to with chloroform to sign. Read absorbansi at 
wavelengths maximum (Amrizal, 2010). 
 
f. Data Analysis  
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Normality and homogeneity test of alkaloid levels total with the maceration 
methods and extraction with a Soxhlet using SPSS software. Test normality done 
with kolmogorov-smirnov analysis. Test of homogeneity done with Levene 
analysis . When data normally distributed and homogeneous , then the analysis 
continued with the methods t-test. But if results showing that the data not 
normally distributed and not homogeneous or one of them , the continued with the 
methods non parametric . 
 
 
RESULT AND DISCUSSION 
a. The determination of the moisture content of jembirit leaves powder 
Loss on drying measurements-dust powder is done by using Halogen 
Moisture Analyzer. Loss on drying can be measured as a reference of the moisture 
contained in simplisia, because jembirit leaf does not contain essential oil 
therefore loss on drying is the determination of the moisture content contained in 
the extract. 
Table I. Moisture content of jembirit leaves powder 
 
Based on the data moisture content can be concluded that the simplisia 
leaves jembirit meet the requirements because the water level contained less than 
10 % ( Anonym, 2000 ). 
b. Extraction 
Making extract leaves jembirit done variation method that is by using a 
method of maceration and with a soxhlet. Maceration methode are liquids would 
pass through the cell walls, an active substance will dissolved because of 
differences in concentration between solution an active substance in in the cells 
Replication Weight 
Moisture 
content 
X ± LE CV 
1 1,224 g 5,51 %  
(5,48% ± 0,015) 
 
1,09 % 2 1,145 g 5,41 % 
3 1,312 g 5,54 % 
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and outside a cell, so that solution of high concentration will out from cells 
(Anonym, 1986 ). 
Maserat obtained concentrated with rotary vaporator and water bath until 
obtained extract viscous the process extraction with the methods of using tools 
soxhlet done by heating a solvent at a temperature 70
0
C .When a solvent ethanol 
70 % v /v heated, a solvent would evaporate and will form fluid back when about 
cooling turning. A solvent fluid drop on the simplisia, and will dissolving back an 
active substance from the powder. The warming can affect levels of an active 
substance from the powder. Active compound that do not bear with warming 
cannot be done with this method (Dayanti and suyatno, 2012). The extract 
concentrated in water bath until obtained viscous extract. 
c. Standarisation extract 
1. Rendemen 
The size of value of a rendemen show effectiveness of the process 
extraction . 
Table II. Rendemen based on extraction method 
Extraction Method 
Mass 
Simplicia 
Mass Extract Rendemen 
Maceration 200,250 g 89,290 g 44,59 % 
Soxhlet 64,990 g 32,226 g 49,58 % 
 
Extraction effectiveness process influenced by the types of solvent, size of 
particles, a method of the extraction and long process of extraction . 
2. Moisture content  
On jembirit leaves does not contain volatile oil, so as to the result of 
moisture content can as the reference are contained in extract . 
 Table III. Moisture content of extract 
Extraction 
Methode 
Moisture 
Content 
X ± LE CV 
Maceration 
5,69 % 
5,67 % ± 0,03 2,30 % 5,80% 
5,54 % 
Soxhlet 9,30 % 9,27 % ±0,02 0,90 % 
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9,35 % 
8,89  % 
 
From the results of the determination of moisture content extract ethanol 
leaves jembirit with variations method penyarian above can be concluded that 
extract produced meet the requirements at less than 10 %. Moisture content to the 
extraction method with a soxhlet higher than with the maceration.   
3. The determination of ashes  
The determination of ashes total can be used for various purposes , among 
others to determine good or failure a processing , the knowledge of the material 
used (Apriantono, 1989) .  
Tabel IV. The Determination of ashes ethanolic extract of jembirit leaves 
Extraction 
Methode 
The 
determination of 
ashes 
X ± LE CV 
Maceration 
9,61 % 
9,80% ± 0,186 1,898 % 9,98 % 
9,82 % 
Soxhlet 
5,75 % 
5,79% ± 0,061 1,050 % 
5,76 % 
5,86 % 
 
e. Qualitative Analysis 
Qualitative analysis alkaloid identification extract to compound the 
alkaloid was conducted qualitativ by using test tube with reagent Mayer, 
Dragendorf, and H2SO4 dilute. Extract ethanol leaves jembirit dissolved in HCl 2 
N tested positive contain the alkaloid if when sample with reagent mayer will 
form the sediment yellowish white, reagent dragendorf produce precipitate brown 
orange, and add H2SO4 are not formed the sediment (Dayanti and suyatno, 2012). 
f. The levels of Alkaloid 
The levels of total alkaloid done with the complex bromocresol green 
(BCG) in spectrophotometri visible. The principle of this method is based on the 
levels of alkaloid the formation of complex reagents between alkaloid with BCG 
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to form a compound yellow. 
 
Picture 1. Complex BCG and Alcaloid 
g. The determination of operating time (OT)  
The research obtained for operating time standard reserpin is from 43-50 
minutes .While to extract the results of maceration is in the to 53-57 , and to 
extract the results with a soxhlet is in the to 10-12 minutes.  
h. Determination of a wavelength on absorbansi maximum  
In this research obtained a wavelength on absorbance maximum solution 
reserpin is 420,8 nm, extract the results of maceration 415,5 nm and extract the a 
soxhlet 417,5 nm.  
 
 
Picture 2. A wavelength on absorbansi maximum Complex Reserpin-BCG 25 µg/ml 
 
 
 
 
 
 
 
i. Standart Curve of Reserpin 
420.8 nm 
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Table V. Standart Curve of Reserpin 
 
Consentration (µg/10 
ml) 
Absorbansi 
1,00 0,231 
1,25 0,307 
1,50 0,459 
1,75 0,501 
2,00 0,556 
2,25 0,614 
2,50 0,703 
 
y = 0,3x  - 0,05 
 
j. The determination of  total alkaloid   
The determination of total alkaloid jembirit leaves used  spektrofotometri 
methods. Samples from 50,0 mg , dissolved in HCl 2 N to form alkaloid salt 
soluble in a solvent polar , then 3 ml sample extraction with 5.0 ml chloroform 
twice to deprive of compound non polar other having the structure of almost the 
same with the alkaloid. Sample separated and extracted phase acid, with NaOH 
0.1 N to form an alkaloid bases soluble in organic solvents. Added dapar 
phosphate pH 2.2 as buffer solution , and added solution bromocresol green 
(BCG) as to be a solution produced yellow.  
Table VI. The Determination of Total alkaloid based on extraction method 
Extraction 
Method 
Rep 
Mass 
sample 
(mg) 
Volume 
Sample 
(mL) 
Absorbansi 
 Total 
Alkaloid 
(%) 
X ± LE CV 
Soxhlet 
1 50,10 3,0 0,559 0,675 
0,666% ± 
0,0022 
1,651 
% 
2 50,10 3,0 0,432 0,536* 
3 50,20 3,0 0,562 0,677 
4 50,50 3,0 0,547 0,657 
5 50,60 3,0 0,545 0,652 
6 50,20 3,0 0,461 0,677 
7 50,50 3,0 0,551 0,660 
Maceration 
1 50,30 3,0 0,589 0,706 
0,727% ± 
0,0032 
2,202 
% 
2 50,30 3,0 0,611 0,729 
3 50,50 3,0 0,627 0,743 
4 50,20 3,0 0,620 0,740 
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5 50,30 3,0 0,618 0,739 
6 50,30 3,0 0,608 0,726 
7 50,20 3,0 0,585 0,704 
note : * : Data delete  
 
A total alkaloid levels jembirit leaves that the results with the maceration 
methods higher than with a soxhlet. Factors that influential of the results is 
temperature. Extraction with a soxhlet use some help temperatures of roughly 
70
0
C so that there is alkaloid compound that do not bear warming damaged a 
consequence of the warming. In addition , in extract the results with a soxhlet the 
water level contained is greater than the maceration, so that influential in the 
alkaloid total obtained . 
Based on the t-test obtained significance 0,001 (<0,005 ) where HO 
rejected which means there is a difference meaningful so that can be concluded 
that extraction method impact on the alkaloid total leaves jembirit 
(Tabernaemontana sphaerocarpa ) .  
 
Conclusion 
Jembirit Leaves (Tabernaemontana sphaerocarpa Bl) compound 
containing alkaloid. A total alkaloid levels jembirit leaves with the maceration 
methods is 0.727 % ± 0.0032 , a total alkaloid levels jembirit leaves with a soxhlet 
is 0.666 % ± 0.0022. Different calculation extraction methods impact on the total 
alkaloid jembirit leaves. The stastitical analysis showed significance differences 
of total alkaloid levels between maceration method and extraction with Soxhlet 
apparatus viewed from siginificancy value (0.001<0.005). 
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